The Although the populatiou of goat in Japan has decreased greatly since 1957, goat still plays an important role in animal science. The semen of male goat (buck) has been used for a long time as an experimental material for the biological and biochemical studies of semen hp the field of artificial insemination of farm animals. However, the metabolism and its relationship to molitity of goat spermatozoa has not fully been investigated.
optimum pH was 7.2 to 7.5 for sperm respiration, and 7.0 to 7.2 for sperm motility. 2. Sperm concentrations ranging from 0.5 to 4.0x108 per ml of sperm suspension gave no effect on the respiration. 3. To study the effect of an exogenous substrate on the respiration of goat spermatozoa, it is necessary to wash the ejaculated sperm sample twice at least. 4 . The optimum concentration of exogeneous substrate was 10-2 to 5x10-2 M for metabolic studies of goat spermatozoa.
Although the populatiou of goat in Japan has decreased greatly since 1957, goat still plays an important role in animal science. The semen of male goat (buck) has been used for a long time as an experimental material for the biological and biochemical studies of semen hp the field of artificial insemination of farm animals. However, the metabolism and its relationship to molitity of goat spermatozoa has not fully been investigated.
The object of present experiments is to examine the effects of pH, sperm concentration, washing and substrate concentration on respiration and motility of ejaculated goat spermatozoa
Materials and Methods
The fresh semen was collected from three Japanese Saanen bucks and then was diluted approximately ten times with the isotonic solution (A solution8), pH 6.8), of which composition is shown in Table 1 . Sperm respiration (oxygen uptake) was determined by the direct method of Warburg9). 0.5 ml of the diluted semen was sampled into Warburg flasks and diluted again with the buffered dluents having an initial pH of 5.0 to 8.0 to give a final volume of 2.5 ml.
The buffered diluents were composed one-half of the A solution and one-half of the B solution- To study the effect of washing on respiration and motility, the sperm suspension was prepared as shown in Figure 1 . 1 ml each of sperm suspension was put into the Warburg sodium pyruvate respectively.
In the fourth experiment the twice-washed sperm suspension was incubated for four hours in the Warburg flasks which contained 10-3 to 10-1 M sodium pyruvate.
Results and Discussion
1) pH
As shown in Table 2 , the maximum oxygen uptake was obtained at pH 7.2 and 7.5, and the most vigorous motility was observed at pH 7.0 and 7.2. These values were agreed with the optimum pH for respiration and motility of ram spermatozoa in phosphate buffers as LARDY and PHILLIPS4,5) reported. It was found that respiration and motility were affected more sensitively under acid condition than under alkaline condition. The final pH of sperm suspension, which tended to be neutralized, suggested that the ejaculated goat semen itself had a buffering capacity. The pH of 7.2 was adopted for the buffers which were used throughout the remainder of the work herein reported.
per ml on the average2.
It is necessary, therefore, to extend the ejaculated semen several times with a buffered solution when metabolic activity of goat spermatozoa is studied by F UKUHARA and NISHIKAWA the manometric method.
As shown in Table  3 , there was no difference in oxygen uptake ml.
The results were agreed with the report of LARDY and PHILLIPS5), showing that the rate of respiration of washed ram spermatozoa was independent of the sperm concentration estimation of sperm motility under a microscope, it may be said that the optimum sperm Table 3 . Effect of sperm density on respiration and motility of goat spermatozoa (Mean of six measurements) Table 4 . Effect of washing on respiration and motility of goat spermatozoa (Mean of three measurements)
3) Washing
It was reported by WHITE10) that there was no difference in oxygen uptake and motility among un-, once-and twice-washed ram spermatozoa.
In the present experiment, as shown in Table 4 , the oxygen uptake was decreased greatly by twice-washing in the absence of oxogeneous substrate, being accompanied with considerable decreasing in sperm motility.
However, both oxygen uptake and motility of sperm were not affected by once-washing. It is well known that fructose is the major hexose in most mammalian semen and sperm utilize it with great facility6). In fact, the seminal plasma of ejaculated goat semen contains fructose of 700 mg per dl2), and goat sperm are able to utilize fructose under both aerobic and anaerobic condition1). It seems, therefore, that the decrease of oxygen uptake and motility of twicewashed spermatozoa was induced by the replacement of seminal plasma with KRP solution which did not include metabolic substrates such as fructose and was not induced by the mechanical shock by washings themselves. In the presence of exogeneous substrate (sodium pyruvate), on the other hand, the oxygen uptake tended to be stimulated by washings. The mean Zo2 values of the un-, once-and twice-washed spermatozoa were 21.7, 26.2 and 28.5 respectively. This fact suggests the presence of certain detrimental substances to sperm respiratien in seminal plasma. It may be recommended, therefore, that the ejaculated goat sperm sample should be washed twice at least to investigate the effect of an exogeneous substrate on the respiration and motility.
4) Substrate concentration
As shown in Figure  2 , sodium pyruvate stimulated the oxygen uptake of twice-washed goat spermatozoa at all the concentrations. The highest oxygen uptake and the best mainteshowed a rather inhibitory effect on the oxygen uptake of spermatozoa.
